C Co on nc cl lu us si io on n: : High-tech research methods concerning future pharmacopuncture studies are briefly discussed.
Introduction
The absence of scientific development processes in basic and clinical research on the topic of pharmacopuncture has held back the integration of Korean pharmacopuncture into medical systems in Europe for many years. The concepts of the method appear practical, but without basic and clinical research and objective measurements of pharmacopuncture effects, limits on rapid development still exist in Europe. However, these obstacles to rapid growth are slowly getting fewer. The concepts of Korean pharmacopuncture therapies might sound very different and strange to Western people, but some initial approaches fit scientific investigations on the topic. The use of a natural herbal substance in combination with acupuncture as a new needle therapy has the potential to treat many diseases. The therapy has been Abstract O Ob bj je ec ct ti iv ve e: : Pharmacopuncture, a new therapy in traditional medicine, has attracted significant attention since its introduction to the Western world. This short review article employs a database analysis to examine the profile of publication activity related to pharmacopuncture. M Me et th ho od ds s: : Three databases were searched: PubMed, Embase, and Cochrane. About 300 papers related to the topic "pharmacopuncture" were found in these three most-commonly-used databases.
promoted in Asia, especially in Korea, for some decades. However, to date, very few systematic assessments of the evidence to support the effectiveness of this form of acupuncture exist in Europe. This article serves as the first general systematic European review evaluating pharmacopuncture as primary intervention and is based on a visit of the Austrian authors to the Korean Pharmacopuncture Institute (KPI) in Seoul on September 14, 2012 ( Fig. 1, 2) . In this context, the authors would like to express their gratitude for the great hospitality shown by everyone on the Korean Pharmacopuncture team.
Current scientific pharmacopuncture research
A search of three scientific databases, PubMed, Embase, and Cochrane Library, on Dec 6, 2012, yielded more than 300 publications related to pharmacopuncture. The search terms were "pharmacopuncture," "acupoint injection," "herbal acupuncture," "aqua acupuncture," "acupuncture point injection," and "point injection" (see Figs. 3, 4) . Fourteen referenced publications with the term "pharmacopuncture" in the title [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] are described in detail and cited in the list of references. Compared to acupuncture in general and electroacupuncture (see Fig.  3 ), this number of publications is very small; however, it is in the range of the number of publications of laser acupuncture. In the following, the 14 publications from the three databases will be discussed in detail.
The first three papers on the topic "pharmacopuncture" available in Europe are in Russian [1] [2] [3] . In 1997, Vasilenko et al. syndrome were investigated. A specificity of acupuncture stimulation by introducing of fluid was found, but no specificity was found for different drug effects [2] . In the paper by Sukhareva et al. [3] , 120 children (aged between 4 and 15 yr) with neurosensory hypoacusis who underwent pharmacopuncture treatment were investigated. The drugs cerebrolysin, cavinton, and prozerin were injected (dose: 0.1 ml) at biological active acupuncture points. A clinical improvement was confirmed in the majority of the children [3] . The first paper in English available in PubMed was published in the journal Evidence-based Complementary and Alternative Medicine [4] . That paper contained a detailed description of animal experimental investigations and compared the use of pharmacopuncture, aquapuncture, and acepromazine for sedation of horses. Eight animals were investigated randomly. Heart rate, respiratory rate, head height and degree of sedation were measured at different time intervals. Only the pharmacopuncture group showed significantly lower values of head height after sedation. Pharmacopuncture using acepromazine at the acupuncture point GV1 produced a mild sedation when compared with the conventional dose [4] . In the same year, another author from Russia, Agasarov [5] , investigated the mechanism of pharmacopuncture based on clinical data on low back pain. The author observed a reduction of vaso-reflectory reactions. An interesting study was published in the Journal of Acupuncture and Meridian Studies in 2009 by Korean researchers [6] . Yook et al. compared the effects of distilled Rehmannia glutinosa, wild ginseng and Astragali Radix pharmacopuncture on the autonomic nervous system. Especially the heart rate variability (HRV) was used as a parameter in this investigation. Three experimental groups and a control group (altogether 120 healthy male volunteers) were compared in a randomized, placebocontrolled, double-blind clinical trial. The result was that verum pharmacopuncture tended to activate the autonomic nervous system, particularly the sympathetic nervous system [6] . In this context, we should mention that the investigation of the HRV is also a main focus of research at the TCM Research Center in Graz in Austria (see Fig. 5 ). Apart from this measurement parameter, Fig. 5 shows several acupuncture stimulation methods, as well as methods for bioengineering assessment of the effects of acupuncture available at the Medical University of Graz. Another indication for pharmacopuncture is knee osteoarthritis [7] . This medical condition was investigated at Dongguk University in Seoul. Two groups, each with 30 patients, were compared. The experimental group received pharmacopuncture using root bark of Ulmus Davidiana Planch twice a week for six weeks; the control group received normal saline injections. The authors found that pharmacopuncture was more effective in pain reduction; however, the interventions were not significantly different. No subject showed adverse effects [7] . In the same journal, Kim and Kang [8] reviewed trends in research related to Korean pharmacopuncture therapy. This literature review was based on articles published from 1997 to 2008 in the Korean Pharmacopuncture Journal. During that period, 164 papers dealt with pharmacopuncture research and were thus included in the review. The most frequently studied pharmacopuncture materials found in this review are listed in Fig. 6 . The bladder meridian and the acupuncture point ST36 (Zusanli) were the most used meridian and acupoint, respectively [8] .
In principle, pharmacopuncture is a safe method, provided the herbal substances are produced using standard sterile processes. This is also reflected in the F Fi ig gu ur re e 5 5 Spectrum of methods for high-tech acupuncture research at the Medical University of Graz (modified from [15] ).
F Fi ig gu ur re e 6 6 The most-commonly-used pharmacopuncture materials [8] .
Pharmacopuncture(PP) materials
bee venom PP meridian-field PP single-compound eight-principle PP literature available in Europe. However, there are reports about side effects [9] when the pharmacopuncture material is not produced under sterile conditions. The case report by Koo et al. describes multiple abscesses in the psoas region with fever and pain after pharmacopuncture [9] . Another systematic review and meta-analysis article was published recently in the renowned journal Evidence-based Complementary and Alternative Medicine [10] . Shen et al. searched eight electronic databases and six journals for randomized clinical trials in which patients with asthma received pharmacopuncture treatment. Their meta-analysis showed statistically significant effects of pharmacopuncture compared to conventional treatment. Two more papers on the topic of pharmacopuncture were published within the last two years in the Journal of Acupuncture and Meridian Studies [11, 12] . Kwon et al. [11] observed the efficacy of mountain Ginseng pharmacopuncture on cancer patients treated using different methods of acupoint injection and intravenous infusion. Six patients were investigated. The authors concluded that intravenous infusion of pharmacopuncture material is more effective than acupoint injection. Kim et al. [12] investigated 29 patients with urinary incontinence. After a single treatment with the traditional Korean medical therapy, patients showed improved pelvic muscle contraction ability. Two more related papers [13, 14] were published within three months of each other. The first study, published in June 2012 and performed at Daejeon University in Korea, deals with the safety of sweet bee venom pharmacopuncture for chemotherapy-induced peripheral neuropathy [13] .
No adverse side effects of this method were found in the four patients who completed all treatment sessions. Within the second study from August 2012 [14] , a total of 11 patients were treated in six sessions of sweet bee venom pharmacopuncture, each within a 3-week period. All measured scores showed improved neuropathy level and improved quality of life.
Conclusion
At first sight, Korean pharmacopuncture seems to have nothing to do with high-tech acupuncture. The central task of high-tech acupuncture is to scientifically demystify acupuncture by using biomedical high-tech equipment. High-technology tools are used as stimulation methods and as methods for recording the effects of acupuncture. However, if one takes a closer look, one can clearly see that the same spectrum of methods used at the Medical University of Graz (Fig. 5) can be used for investigations of needle, laser, and electroacupuncture, as well as for the assessment of Korean pharmacopuncture. HRV, mentioned in the discussion of the papers above, is only one major area of research at Graz. Here, we should mention that Austria has also some tradition in research on Oriental and Integrative Medicine. For more than 15 yr, research concerning high-tech acupuncture has been playing an important role at the Medical University at Graz. Over the last few years, a hightech acupuncture network was built with many important partners from Asia. In the future, this network, which currently includes research on needle, laser, and electroacupuncture [15] [16] [17] , will be expanded. We also believe that pharmacopuncture should be included among the interesting topics of research.
